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Supplemental Methods

GAF staining
Sections for Gomori's Aldehyde Fuchsin (GAF) staining were fixed on Bouin's fluid at 60°C for 1h, washed in water and left in 70% ethanol for 5 min. GAF stain was performed overnight at 4°C followed by 2h at RT. Sections were washed in 70% ethanol before Trichome staining and 1% acetic acid wash for 4 min each. Once washed in water, slides were incubated for 2 min in 2% light green in 1% acetic acid, washed in water and dehydrated for mounting.
RNA-seq: sample preparation and analysis
EpCAM + and EpCAM -cells from the Ezh2-deficient and control embryonic lungs at day E16.5 were pooled together as necessary to a minimum of 100000 cells per sample (3 samples per tissue-genotype combination). Total RNA was extracted and purified using Reads were aligned to the mouse reference genome mm10 and mapped to known genomic features at the gene level using the Rsubread package (version 1.14.2) (Liao et al. 2013 ) from the Bioconductor software project (Gentleman et al. 2004 ). Reads were summarized at the gene level using the featureCounts (Liao et al. 2014 ) function in a strand-specific manner. Genes with low counts were discarded, retaining only those with counts per million above 0.5 in at least 3 libraries. Predicted genes, genes without annotation and genes that mapped to Y or mitochondrial chromosomes were also removed from the analysis. After filtering, 14,831 genes remained available for the differential expression analysis. Read counts were normalised using the trimmed mean of M-values (TMM) method (Robinson and Oshlack 2010) from the edgeR package (version 3.8.2) . The voom method (Law et al. 2014 ) was then applied to transform the data and derive observational-level weights which were used in the fitting of gene-wise linear models (Smyth 2004) with TREAT (McCarthy and Smyth 2009 ) to assess differential expression relative to a fold-change of 1.2. The false discovery rate (FDR) was controlled at 5% by applying the Benjamini-Hochberg method (Benjamini and Hochberg, 1995) .
ChIP-seq: sample preparation and sequencing
Freshly sorted EpCAM + cells from Ezh2-deficient and control embryonic lungs at day E16.5 were cross-linked in 1ml of freshly prepared 1% formaldehyde for 10 min at room temperature (RT). Cross-linking was stopped by adding 100 l of 1.25M Glycine and 5
Development | Supplementary Material Sonicated lysate was centrifuged at 10000 x g for 5 min at 4°C and resulting supernatant was collected and stored at -80°C. A 25 l aliquot of lysate was combined with 5 l of 1M NaHCO3, 5 l of 5M NaCl, 15 l dH20 and 1 l of 20mg/ml Proteinase K (Roche). The mix was incubated at 65°C for 2 hours and Proteinase K was inactivated by heating the mix to 95°C for 10 min. DNA was isolated by Phenol-Chloroform extraction followed by DNA precipitation and resuspended in 30 l of nuclease-free H2O. The fragment size and DNA concentration were determined using D1K Screentape on Tapestation instrument (Agilent).
was incubated overnight with rotation at 4°C and beads were washed according to Magna ChIP A kit instructions (Millipore #17-610). Chromatin was eluted from the beads by resuspension in 100 l elution buffer (1% SDS, 0.1M NaHCO3) containing 1 l of 20mg/ml Proteinase K (Roche) followed by incubation at 62°C for 2h with shaking and Proteinase K inactivation at 95°C for 10 min. 2 IP reactions were set up for each sample and eluted chromatin corresponding to the same sample was combined at this stage. DNA was isolated by phenol-chloroform extraction followed by precipitation and resuspended in 30 l of nuclease free water.
20-30ng of immunoprecipitated DNA from each of the samples as well as 100ng of whole genome extract were subjected to NGS library preparation using TruSeq Nano DNA Sample Preparation Kit (Illumina) following kit instructions with the following adjustments: fragmentation and size selection steps were omitted and 10 cycles of amplification were carried out during the fragment enrichment step. Resulting libraries were size selected using Pippin Prep DNA Size Selection System (Sage Science) to ensure fragment size below 900 bp. Libraries were pooled at equimolar concentrations and sequenced on HiSeq 2500 TruSeq SBS Kit v3 -HS reagents (Illumina) as 100 bp single end reads at AGRF. 
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ChIP-seq analysis
Reads were aligned to the mouse reference genome mm10 using Rsubread package (version 1.13.25) (Liao et al. 2013) . For visualisation purposes, genome browser tracks were plotted using Gviz package (version 1.7.10) (Hahne et al., 2013 ) with a 1000 bp smoothing window. Briefly, reads over genomic loci of interest were extracted from individual bam files and read coverage was normalised to the effective library sizes computed as described below. Read depth for control and Ezh2-deficient samples was further normalised by dividing read coverage at each position by the respective read depth of the whole genome extract sample.
We used a locally developed R software package (ChIP-seq analysis with windows, or csaw) based on a previously described approach (Lun and Smyth, 2014) to call H3K27me3 enriched regions. Reads from each library were counted into contiguous 2 kb bins spanning the entire genome. Reads in genomic regions annotated as repeat sequences according to RepeatMasker (Smit et al., 2010) from the UCSC server (http://hgdownload.cse.ucsc.edu/goldenPath/mm10/bigZips/chromOut.tar.gz) were excluded from counting. The average log-count per million (logCPM) for each bin was computed using the aveLogCPM function in edgeR. Bins were filtered to retain only those with an average logCPM above 0.5 yielding 160484 bins. This removes lowabundance bins corresponding to putative regions of non-specific enrichment.
Normalization was then performed to correct for composition bias. Briefly, reads were counted in 10 kb bins for each library and the counts were used to compute normalization factors using the TMM method . These factors were used to compute the effective library sizes for the differential enrichment analysis performed using edgeR (Robinson and Oshlack 2010) . Significant differences between control and Ezh2-deficient samples were detected for each 2 kb bin using the quasilikelihood negative binomial framework (Lund et al. 2012 ).
For a promoter-based summary of H3K27me3 marking, the set of bins overlapping each promoter (defined as 3kb up-and downstream of transcription start sites (TSS)) was identified. A combined p-value was computed for each promoter using Simes' method. Promoters with significant differences in marking were detected after applying the Benjamini-Hochberg method on the combined p-values, to control the FDR across promoters at 5%. 1214 genes were identified with increased marking in the control samples over the knockouts. We also repeated the analysis aggregating bins over gene bodies (gene length plus 3kb upstream of TSS) with the similar outcome.
Gene set testing
Visualisation of gene set analyses was conducted using the barcodeplot function from the limma package (version 3.22.0) (Ritchie 2015) . For each plot, the dataset of interest was ranked by moderated t-statistics and elements of queried gene sets or signatures were plotted as bars. Enrichment of the gene set elements across the range of the statistics was displayed by plotting a moving average calculated using a tri-cube weight function. Genes in the figure S4B were ranked by log10 of FDR signed by the direction of the fold change (i.e. genes enriched for the H3K27me3 mark in control samples were assigned positive value, while genes depleted for the H3K27 mark were assigned a negative value).
Focused gene set testing of lung basal cell signature (Rock et al., 2009 ) was performed for differentially expressed genes between Ezh2-deficient and control lung epithelium using the ROAST method (Wu et al. 2010) . Gene set tests of H3K27me3 differentially marked genes was also performed among genes differentially expressed between conditions (Ezh2-deficient vs control lung epithelium) using ROAST and lung basal cell signature (Rock et al., 2009 ) using the geneSetTest function from limma (Ritchie et al., 2015) .
Microarray analysis
Tissue-specific expression analysis was carried out using publicly available GNF Mouse GeneAtlas V3 data (GEO accession number GSE10246). Samples corresponding to cell lines and blood cell types were removed leaving 49 solid tissues (including 2 ES cell lines). Expression values were log2 transformed and quantile normalised. Differential expression analysis was then carried out using linear modeling (Smyth 2004 ) by contrasting the average expression in each of the tissues to the average expression across the remaining tissues using the limma package (Ritchie et al., 2015) . Gene-wise p-values were detected at a false discovery rate of 5% by applying the Benjamini-Hochberg method. This yielded between 2541 and 4625 differentially expressed genes per tissue (logFC > 0). We then defined tissue-specific signatures as the top 2500 differentially expressed genes (FDR < 0.05) ranked by logFC value and estimated the overlap between these tissue-specific signatures and the genes up-regulated in Ezh2-deficient epithelium fold. This approach yielded a basal signature of 165 unique genes that contained all of the consensus basal genes (Krt5, Krt14, Trp63, Ngfr, Snai2).
